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(e) Each special instruction for fill-
ing, closing, and preparation of the
packaging for shipment has been fol-
lowed;

(f) Each closure, valve, or other open-
ing of the containment system through
which the radioactive content might
escape is properly closed and sealed;

(g) Each packaging containing liquid
in excess of an A2 quantity and in-
tended for air shipment has been tested
to show that it will not leak under an
ambient atmospheric pressure of not
more than 25 kPa, absolute (3.6 psia).
The test must be conducted on the en-
tire containment system, or on any re-
ceptacle or vessel within the contain-
ment system, to determine compliance
with this requirement;

(h) The internal pressure of the con-
tainment system will not exceed the
design pressure during transportation;
and

(i) External radiation and contamina-
tion levels are within the allowable
limits specified in this subchapter.

§ 173.476 Approval of special form
Class 7 (radioactive) materials.

(a) Each offeror of special form Class
7 (radioactive) materials must main-
tain on file for at least one year after
the latest shipment, and provide to the
Associate Administrator on request, a
complete safety analysis, including
documentation of any tests, dem-
onstrating that the special form mate-
rial meets the requirements of § 173.469.
An IAEA Certificate of Competent Au-
thority issued for the special form ma-
terial may be used to satisfy this re-
quirement.

(b) Prior to the first export shipment
of a special form Class 7 (radioactive)
material from the United States, each
offeror shall obtain a U.S. Competent
Authority Certificate for the specific
material. For special form material
manufactured outside the United
States, an IAEA Certificate of Com-
petent Authority from the country of
origin may be used to meet this re-
quirement.

(c) Each request for a U.S. Competent
Authority Certificate as required by
the IAEA regulations must be sub-
mitted in writing, in triplicate, to the
Associate Administrator. Each request
is considered in the order in which it is

received. To allow sufficient time for
consideration, requests must be re-
ceived at least 90 days before the re-
quested effective date. Each petition
for a U.S. Competent Authority Certifi-
cate must include the following infor-
mation:

(1) A detailed description of the ma-
terial, or if a capsule, a detailed de-
scription of the contents. Particular
reference must be made to both phys-
ical and chemical states;

(2) A detailed statement of the cap-
sule design and dimensions, including
complete engineering drawings [22cm ×
30cm (81⁄2 inches × 11 inches)] and sched-
ules of material, and methods of con-
struction;

(3) A statement of the tests that have
been made and their results; or evi-
dence based on calculative methods to
show that the material is able to pass
the tests; or other evidence that the
special form Class 7 (radioactive) mate-
rial complies with § 173.469; and

(4) For the original request for a
Competent Authority Certificate, evi-
dence of a quality assurance program.

(d) Paragraphs (a) and (b) of this sec-
tion do not apply in those cases where
A1 equals A2 and the material is not re-
quired to be described on the shipping
papers as ‘‘Radioactive Material, Spe-
cial Form, n.o.s.’’

[Amdt. 173–244, 60 FR 50307, Sept. 28, 1995, as
amended at 66 FR 45379, Aug. 28, 2001]

Subparts J–O [Reserved]

APPENDIX A TO PART 173 [RESERVED]

APPENDIX B TO PART 173—PROCEDURE
FOR TESTING CHEMICAL COMPAT-
IBILITY AND RATE OF PERMEATION IN
PLASTIC PACKAGING AND RECEP-
TACLES

1. The purpose of this procedure is to deter-
mine the chemical compatibility and perme-
ability of liquid hazardous materials pack-
aged in plastic packaging and receptacles.
Alternatives for this procedure are permitted
as specified in § 173.24(e)(3)(iii) of this sub-
chapter.

2. Compatibility and rate of permeation
are determined by subjecting full size plastic
containers (or smaller containers as per-
mitted in paragraph 4 of this appendix) and
hazardous material lading to one of the fol-
lowing combinations of time and tempera-
ture:
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a. Test Method 1: 180 days at a temperature
no lower than 18 °C. (64 °F.)

b. Test Method 2: 28 days at a temperature
no lower than 50 °C. (122 °F.)

c. Test Method 3: 14 days at a temperature
no lower than 60 °C. (140 °F.)

3. Regardless of which test method is used,
at least three sample containers shall be
tested for each combination of hazardous
material and size and design of container.
Fill containers to rated capacity with the
specific hazardous material (at the con-
centration to be transported) and close as for
shipment. For the first and last 24 hours of
storage under the selected test method, place
the containers with closures downward, ex-
cept that containers fitted with a vent are so
placed on each occasion for five minutes
only.

4. For testing under Test Method 2 or 3 in
those instances where it is not practicable to
use full size containers, smaller containers
may be used. The small container shall be
manufactured by the same process as the
larger container (for example, using the
same method of molding and processing tem-
peratures) and be made of identical resins,
pigments and additives.

5. Determine filled container weight or net
weight of contents both before and after
storage under the selected test method. Rate
of permeation is determined from loss of haz-
ardous materials contents, during the con-
duct of the test, expressed as a percentage of
the original weight.

6. After storage under the selected test
method, the container shall be drained,
rinsed, filled to rated capacity with water
and, with filled container at ambient tem-
perature, dropped from a height determined
in accordance with § 178.603(e) of this sub-
chapter onto a rigid non-resilient, flat and
horizontal surface.

7. Each of the following constitute test
failure:

a. Visible evidence of permanent deforma-
tion due to vapor pressure build-up or col-
lapse of walls, deterioration, swelling, craz-
ing, cracking, excessive corrosion,
oxidization, embrittlement, leakage, rupture
or other defects likely to cause premature
failure or a hazardous condition.

b. For materials meeting the definition of
a poison according to this subchapter, a rate
of permeation in excess of 0.5% determined
over the test period. For all other hazardous
materials, a rate of permeation in excess of
2.0% determined over the test period.

[Amdt. 173–176, 49 FR 24691, June 14, 1984, as
amended by Amdt. 173–224, 55 FR 52670 Dec.
21, 1990; 56 FR 66279, Dec. 20, 1991; Amdt. 173–
234, 58 FR 51533, Oct. 1, 1993; 66 FR 45379, Aug.
28, 2001]

APPENDIX C TO PART 173—PROCEDURE
FOR BASE-LEVEL VIBRATION TESTING

Base-level vibration testing shall be con-
ducted as follows:

1. Three sample packagings, selected at
random, must be filled and closed as for ship-
ment. A non-hazardous material may be used
in place of the hazardous material if it has
essentially the same physical characteris-
tics.

2. The three packages must be placed on a
vibrating platform that has a vertical dou-
ble-amplitude (peak-to-peak displacement)
of one inch. The packages should be con-
strained horizontally to prevent them from
falling off the platform, but must be left free
to move vertically, bounce and rotate.

3. The test must be performed continu-
ously for one hour at a frequency that causes
each package to be raised from the vibrating
platform to such a degree that a piece of ma-
terial of approximately 1.6 mm (0.063 inch)
thickness (such as steel strapping or paper-
board) can be passed between the bottom of
any package and the platform.

4. Immediately following the period of vi-
bration, each package shall be removed from
the platform, turned on its side and observed
for any evidence of leakage.

5. Rupture or leakage from any of the
packages constitutes failure of the test.

[Amdt. 173–224, 55 FR 52671, Dec. 21, 1990]

APPENDIX D TO PART 173—TEST METH-
ODS FOR DYNAMITE (EXPLOSIVE,
BLASTING, TYPE A)

1. TEST METHOD D–1—LEAKAGE TEST

A wooden stick, 114 mm (4.5 inches) long
and 4.8 mm (0.2 inch) inch in diameter, with
a sharpened end is used to punch 5 holes in
one end of the wrapper of a dynamite car-
tridge. A cork stopper is placed on the bot-
tom of a glass volumetric cylinder. The dy-
namite cartridge is placed, perforated end
down, resting on the cork stopper in the cyl-
inder. The entire assembly is placed in an
oven at 38 °C (100 °F) for 48 hours and then
examined visually for evidence of leakage.

2. TEST METHOD D–2—Centrifugal Exudation
Test

The test apparatus consists of a glass tube,
135 mm (5.3 inches) long and one inch in di-
ameter, with both ends open, and is assem-
bled in the following manner:

(a) Close the bottom with a plastic plug of
diameter equal to the inner diameter of the
glass tube;

(b) Place a small amount of absorbent cot-
ton on top of the plug;

(c) Place a plastic disk that matches the
inner diameter to the glass tube and has
seven small perforations on top of the cot-
ton; and
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(d) Place 10 g (0.35 ounce) of the dynamite
sample on top of the disk.

The assembled glass tube is then placed in a
hand-operated centrifuge and spun for one
minute at 600 rpm (revolutions per minute).
The dynamite sample is then removed from
the glass tube and weighed to determine the
percent of weight loss.

3. TEST METHOD D–3—Compression Exudation
Test

The entire apparatus for this test is shown
in Figure 1 of this appendix. The test is con-
ducted using the following procedures:

(a) A glass tube, 135 mm (5.3 inches) long
and one inch in diameter, is held on a wood-
en base;

(b) A small amount of absorbent cotton is
placed into the bottom of the glass tube;

(c) Ten g (0.35 ounce) of dynamite sample
are placed on top of the cotton in the glass
tube;

(d) A small amount of absorbent cotton is
placed on top of the dynamite sample;

(e) A plastic disk that matches the inner
diameter of the glass tube and has seven
small perforations is placed on top of the
cotton;

(f) A plastic plug matching the inner di-
ameter of the glass tube is then placed on
top of the disk;

(g) The glass tube assembly is placed under
the compression rod, and compression is ap-
plied by means of the weight on the metal
lever rod. The sample is compressed for one
minute; and

(h) The dynamite sample is then removed
from the glass tube and weighed to deter-
mine the percent of weight loss.

APPENDIXES E–G TO PART 173
[RESERVED]

APPENDIX H TO PART 173—METHOD OF
TESTING FOR SUSTAINED COMBUS-
TIBILITY

1. METHOD

The method describes a procedure for de-
termining if the material when heated under
the test conditions and exposed to an exter-

nal source of flame applied in a standard
manner sustains combustion.

2. PRINCIPLE OF THE METHOD

A metal block with a concave depression
(test portion well) is heated to a specified
temperature. A specified volume of the ma-
terial under test is transferred to the well,
and its ability to sustain combustion is
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noted after application and subsequent re-
moval of a standard flame under specified
conditions.

3. APPARATUS

A combustibility tester consisting of a
block of aluminum alloy or other corrosion-
resistant metal of high thermal conductivity
is used. The block has a concave well and a
pocket drilled to take a thermometer. A
small gas jet assembly on a swivel is at-
tached to the block. The handle and gas inlet
for the gas jet may be fitted at any conven-
ient angle to the gas jet. A suitable appa-
ratus is shown in Figure 5.1 of the UN Rec-
ommendations, and the essential dimensions
are given in Figures 5.1 and 5.2 of the UN
Recommendations. The following equipment
is needed:

(a) Gauge, for checking that the height of
the center of the gas jet above the top of the
test portion well is 2.2 mm (see Figure 5.1);

(b) Thermometer, mercury in glass, for hori-
zontal operation, with a sensitivity not less
than 1 mm/ °C, or other measuring device of
equivalent sensitivity permitting reading at
0.5 °C intervals. When in position in the
block, the thermometer bulb must be sur-
rounded with thermally conducting thermo-
plastic compound;

(c) Hotplate, fitted with a temperature-con-
trol device. (Other types of apparatus with
suitable temperature-control facilities may
be employed to heat the metal block);

(d) Stopwatch, or other suitable timing de-
vice;

(e) Syringe, capable of delivering 2 mL to
an accuracy of ±0.1 mL; and

(f) Fuel source, butane test fuel.

4. SAMPLING

The sample must be representative of the
material to be tested and must be supplied
and kept in a tightly closed container prior
to test. Because of the possibility of loss of
volatile constituents, the sample must re-
ceive only the minimum treatment nec-
essary to ensure its homogeneity. After re-
moving each test portion, the sample con-
tainer must be immediately closed tightly to
ensure that no volatile components escape
from the container; if this closure is incom-
plete, an entirely new sample must be taken.

5. PROCEDURE

Carry out the determination in triplicate.
WARNING—Do not carry out the test in a

small confined area (for example a glove box)
because of the hazard of explosions.

(a) It is essential that the apparatus be set
up in a completely draft-free area (see warn-
ing) and in the absence of strong light to fa-
cilitate observation of flash, flame, etc.

(b) Place the metal block on the hotplate
or heat the metal block by other suitable
means so that its temperature, as indicated

by the thermometer placed in the metal
block, is maintained at the specified tem-
perature within a tolerance of ±1 °C. For the
appropriate test temperature, see paragraph
5.(h) of this appendix. Correct this tempera-
ture for the difference in barometric pressure
from the standard atmospheric pressure
(101.3 kPa) by raising the test temperature
for a higher pressure or lowering the test
temperature for a lower pressure by 1.0 °C for
each 4 kPa difference. Ensure that the top of
the metal block is exactly horizontal. Use
the gauge to check that the jet is 2.2 mm
above the top of the well when in the test po-
sition.

(c) Light the butane test fuel with the jet
away from the test position (i.e. in the ‘‘off’’
position, away from the well). Adjust the
size of the flame so that it is 8 mm to 9 mm
high and approximately 5 mm wide.

(d) Using the syringe, take from the sam-
ple container at least 2 mL of the sample and
rapidly transfer a test portion of 2 mL ±0.1
mL to the well of the combustibility tester
and immediately start the timing device.

(e) After a heating time of 60 seconds (s),
by which time the test portion is deemed to
have reached its equilibrium temperature,
and if the test fluid has not ignited, swing
the test flame into the test position over the
edge of the pool of liquid. Maintain it in this
position for 15 s and then return it to the
‘‘off’’ position while observing the behavior
of the test portion. The test flame must re-
main lighted throughout the test.

(f) For each test observe and record:
(i) whether there is ignition and sustained

combustion or flashing, or neither, of the
test portion before the test flame is moved
into the test position;

(ii) whether the test portion ignites while
the test flame is in the test position, and, if
so, how long combustion is sustained after
the test flame is returned to the ‘‘off’’ posi-
tion.

(g) If sustained combustion interpreted in
accordance with paragraph 6. of this appen-
dix is not found, repeat the complete proce-
dure with new test portions, but with a heat-
ing time of 30 s.

(h) If sustained combustion interpreted in
accordance with paragraph 6. of this appen-
dix is not found at a test temperature of 60.5
°C (141 °F), repeat the complete procedure
with new test portions, but at a test tem-
perature of 75 °C (167 °F). In the case of a ma-
terial which has a flash point above 60.5 °C
(141 °F) and below 93 °C (200 °F), if sustained
combustion interpreted in accordance with
paragraph 6. of this appendix is not found at
a test temperature of 5 °C (9 °F) above its
flash point, repeat the complete procedure
with new test portions, but at a test tem-
perature of 20 °C (36 °F) above its flash point.
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6. INTERPRETATION OF OBSERVATIONS

The material must be assessed either as
not sustaining combustion or as sustaining
combustion. Sustained combustion must be
reported at either of the heating times if one
of the following occurs with either of the
test portions:

(a) When the test flame is in the ‘‘off’’ posi-
tion, the test portion ignites and sustains
combustion;

(b) The test portion ignites while the test
flame is in the test position for 15 s, and sus-
tains combustion for more than 15 s after the
test flame has been returned to the ‘‘off’’ po-
sition.

NOTE TO PARAGRAPH 6 OF THIS APPENDIX:
Intermittent flashing may not be interpreted
as sustained combustion. Normally, at the
end of 15 s, the combustion has either clearly
ceased or continues. In cases of doubt, the
material must be deemed to sustain combus-
tion.

[Amdt. 173–241, 59 FR 67517, Dec. 29, 1994, as
amended by Amdt. 173–255, 61 FR 50627, Sept.
26, 1996; 66 FR 45381, Aug. 28, 2001]

PART 174—CARRIAGE BY RAIL

Subpart A—General Requirements

Sec.
174.1 Purpose and scope.
174.3 Unacceptable hazardous materials

shipments.
174.5 Carrier’s materials and supplies.
174.9 Inspection and acceptance.
174.14 Movements to be expedited.
174.16 Removal and disposition of hazardous

materials at destination.
174.20 Local or carrier restrictions.

Subpart B—General Operating
Requirements

174.24 Shipping papers.
174.26 Notice to train crews.
174.50 Nonconforming or leaking packages.

Subpart C—General Handling and Loading
Requirements

174.55 General requirements.
174.57 Cleaning cars.
174.59 Marking and placarding of rail cars.
174.61 Transport vehicles and freight con-

tainers on flat cars.
174.63 Portable tanks, IM portable tanks,

IBCs, cargo tanks, and multi-unit tank
car tanks.

174.67 Tank car unloading.
174.81 Segregation of hazardous materials.

Subpart D—Handling of Placarded Rail
Cars, Transport Vehicles and Freight
Containers

174.82 General requirements for the han-
dling of placarded rail cars, transport ve-
hicles, freight containers, and bulk pack-
ages.

174.83 Switching placarded rail cars, trans-
port vehicles, freight containers, and
bulk packagings.

174.84 Position in train of loaded placarded
rail cars, transport vehicles, freight con-
tainers or bulk packagings when accom-
panied by guards or technical escorts.

174.85 Position in train of placarded cars,
transport vehicles, freight containers,
and bulk packagings.

174.86 Maximum allowable operating speed.

Subpart E—Class I (Explosive) Materials

174.101 Loading Class 1 (explosive) mate-
rials.

174.102 Forbidden mixed loading and stor-
age.

174.103 Disposition of damaged or astray
shipments.

174.104 Division 1.1 or 1.2 (explosive) mate-
rials; car selection, preparation, inspec-
tion, and certification.

174.105 Routing shipments, Division 1.1 or
1.2 (explosive) materials.

174.106 ‘‘Order-Notify’’ or ‘‘C.O.D.’’ ship-
ments, Division 1.1 or 1.2 (explosive) ma-
terials.

174.110 Car magazine.
174.112 Loading Division 1.3 and Division 1.2

(explosive) materials (Also see § 174.101).
174.114 Record to be made of change of seals

on ‘‘Cars loaded with Division 1.1 or 1.2
(explosive) materials’’.

174.115 Loading Division 1.4 (explosive) ma-
terials.

Subpart F—Detailed Requirements for Class
2 (Gases) Materials

174.200 Special handling requirements.
174.201 Class 2 (gases) material cylinders.
174.204 Tank car delivery of gases, including

cryogenic liquids.
174.290 Materials extremely poisonous by

inhalation shipped by, for, or to the De-
partment of Defense.

Subpart G—Detailed Requirements for
Class 3 (Flammable Liquid) Materials

174.300 Special handling requirements.
174.304 Class 3 (flammable liquid) materials

in tank cars.

Subparts H–I [Reserved]
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